In the rat liver, Adenoviral gene transfer efficiency is comparable to AAV.
Adenoviral (AdV) and Adenovirus-associated viral (AAV) vectors both are used for in vivo gene therapy of inherited liver disorders, such as Crigler-Najjar syndrome type 1. In a relevant animal model, the Gunn rat, both vectors efficiently correct the severe hyperbilirubinemia characteristic of this liver disorder. Although the clinical use of AAV is more advanced, as demonstrated by the successful phase 1 trial in hemophilia B patients, because of its large cloning capacity AdV remains an attractive option. A direct comparison of the efficacy of these two vectors in the liver in a relevant disease model has not been reported. Aim of this study was to compare the efficiency of clinically applicable doses of both vectors in the Gunn rat. AdV or scAAV (self-complimentary AAV) ferrying identical liver-specific expression cassettes of the therapeutic gene, UGT1A1, were injected into the tail vein. As the titration methods of these two vectors are very different, a comparison based on vector titers is not valid. Therefore, their efficacy was compared by determining the amount of vector genomes delivered to the liver required for therapeutic correction of serum bilirubin. Like AAV, the liver-specific first-generation AdV also provided sustained correction in this relevant disease model. UGT1A1 mRNA expression provided per genome was comparable for both vectors. Flanking the expression cassette in AdV with AAV-ITRs (inverted terminal repeats), increased UGT1A1 mRNA expression eightfold which resulted in a significant improvement of efficacy. Compared with AAV, less AdV genomes were needed for complete correction of hyperbilirubinemia.